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Case No.: HENTE.080A 

DUAL SLIDE GATE VALVE AND METHOD FOR USING SAME 

CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application claims the benefit of U.S. Provisional Application No. 
60/396,525 filed July 17, 2002, the entire content of which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 
[0002] Buildings and houses have pipe lines that need to be pressure tested in order to 
verify that the various joints in the pipe line do not leak. Such lines include water lines 
and drainage lines. This testing is typically done by hooking up a source of pressurized 
air or water to the line and filling the line. Because an open line will not hold the 
pressure for testing, the end(s) of each line must be capped or plugged prior to 
introducing the pressurized air or water. This is troublesome, and there is thus a need for 
an easier way to block the line for testing. 

[0003] Further the line must frequently be tested in an intact state, after all joints have 
been fully assembled. If a single joint, or a series of joints are tested, this testing requires 
plugs to be introduced into the interior of the pipe via temporary openings which must 
be later closed and sealed. The current methods of achieving these temporary seals 
introduce significant and undesirable complications, including leaks, or spills. Moreover, 
several methods of temporarily sealing the line involve introducing inflatable balloon- 
like devices into the pipe via a fitting opening, inflating the balloon inside the line to seal 
the line for testing, and then removing the balloon and screwing a sealing cap into the 
opening through which the balloon was inserted. If the balloon is defective or over- 
inflated it can rupture and explode, with the potential for damage to the line or serious 
injury to the plumber. There is thus a need for a simpler, easier and safer way to 
temporarily block plumbing pipes for testing. 

[0004] Moreover, current methods of introducing the pressurized fluid into the pipeline 
may require the plumber to do so from a location remote from the test and then return to 
the point of the test, or it may require two persons to accomplish the filling and testing. 
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There is thus a need for a better way to pressurize and test lines, or portions of lines, by 
a single person at a single location. 

[0005] Additionally, when the pressure in a line is relieved after testing, the pressure 
can cause problems with the obstruction blocking the flow during testing. The test 
pressure can cause unexpected movement of the obstruction once removal of the test 
obstruction begins, or it can cause water to squirt out around the obstruction at high 
pressure, either of which can cause difficulties. There is thus a need to relieve the test 
pressure in a controlled manner. 

SUMMARY 

[0006] The above and other objectives are achieved by providing a method and 
apparatus for pressure testing a pipe line wherein a fitting is inserted into the pipeline by 
attaching ends of the pipeline, or intermediate adapters, to opposing sides of the fitting 
to define a flow path through the fitting extending along a longitudinal axis. Where it 
is intended that the fitting is to be attached by inserting pipe ends into the fitting, a 
female socket is provided for each of the two pipe ends. Preferably, an internal boss is 
provided that extends around a circumference of the flow path and extends radially 
inward toward a centerline of the fitting a distance corresponding to the wall thickness 
of the mating male ends of the pipes so the pipes and boss define a periphery of the flow 
path through the fitting. A recess is formed in the boss to sequentially receive two 
slides. The boss is optional, and the recess could be formed in the wall of the fitting. An 
externally accessible port allows a test slide to be inserted into the recess, with the test 
slide sealing against the walls defining the recess to form a fluid-tight seal for pressure 
testing the line. 

[0007] After testing is completed or when the pressure from test fluid is to be released, 
a pressure release slide is partially removed to relieve the pressure. The pressure release 
slide is held in a recess within the test slide, so there is a slide within a slide. 
Advantageously the pressure is released by aligning a hole in the test slide with a hole 
in the pressure release slide to allow fluid to flow through the test slide and pressure 
release slide to relieve pressure. The pressure release slide thus places the fitting on 
opposing sides of the test slide, in fluid communication to relieve pressure. 
[0008] The test slide and pressure release slide are removed after completion of the 
pressure testing, and a finish slide is inserted into the recess, again via the external port. 
The finish slide has an opening located and configured to coincide with the flow path 
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through the male ends of the pipes, while the portion of the finish slide surrounding the 
opening blocks the recess and thus provides a substantially uniform, cylindrical flow path 
through the fitting. At the same time, the finish slide is configured to seal the external 
port against leakage. 

[0009] The parts to achieve the above operations preferably comprise an assemblage 
of a fitting, test slide, pressure release slide, and finish slide. As the test slide is reusable, 
a common sub-combination for sale and use is the fitting and finish slide, with the test 
slide and its pressure release slide being obtained separately and reusable. In more detail, 
the pressure testing kit for testing the pressure in a pipe line includes a main fitting 
having at least one end adapted to connect to an end of a pipe and align a fluid passage 
of the pipe with a fluid passage extending through the main fitting during use of the kit. 
The main fitting has formed therein a port opening on an exterior side of the fitting. 
Preferably, but optionally, the port is aligned with a recess extending around at least a 
portion of an internal circumference of the fluid passage in the main fitting. That helps 
seal the test slide in the fitting. 

[0010] The first test slide is preferably, but optionally included I the kit. The test slide 
is sized and configured to be removably inserted through the port and into the recess to 
block the flow of fluid through the main fitting. The test slide has a recess therein 
extending over a portion of the test slide that is positioned within the fluid passage to 
block the flow when the test slide is inserted into the fitting. The test slide has a first 
hole through the slide located to be placed in the fluid flow path of the fitting when the 
test slide is inserted into the fitting. 

[001 1] The test slide contains a second pressure release slide sized and configured to 
be removably received within the recess in the test slide. The pressure release slide in 
one configuration has a second hole therein located and positioned so it can overlap with 
at least a portion of the first hole in the test slide in a first, open position and so it can not 
overlap with the hole in the test slide in a second, closed position. Fluid seals are 
interposed between the test slide and the pressure release slide, and while the shape and 
location will vary with the configuration of the slides, the seals are located to prevent 
passage of fluid through both the test slide and pressure release slide when the pressure 
release slide is in the second position. 

[0012] The finish slide is the third slide in the complete kit, and it is sized and 
configured to be inserted into the port and recess to seal the port. The finish slide 
preferably, but optionally, has an opening corresponding in size and shape to the fluid 
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passage through the main fitting to allow flow through the finish slide while providing 
a smooth flow surface across the finish slide and immediately adjacent portions of the 
main fitting. The main fitting preferably, but optionally, has a boss extending toward a 
longitudinal centerline of the fitting, with the recess to receive the test slide being formed 
in the boss. 

[0013] While the seal types and locations will vary, the pressure release slide 
advantageously has a first and second seal interposed between the test slide and the 
pressure release slide, with the first seal surrounding the second hole and the second seal 
surrounding the first seal. Advantageously, the second seal has an elongated shape that 
allows the first and second slides to move relative to each other while maintaining a 
sealed area between the first and second slides within the second seal. 
[0014] Advantageously, but optionally, the pressure testing kit includes at least one 
releasable locking mechanism interposed between the first and second slides to 
releasably restrict relative motion of the first and second slides. There is thus provided 
means for locking the pressure release slide in an open or closed position relative to the 
test slide. 

[001 5] In another aspect, there is provided an assembly for testing the pressure in a pipe 
line using a fitting as generally described above and a test slide as generally described 
above. Additionally, the second pressure release slide is sized and configured to move 
within the recess between a first position blocking the flow of fluid through the first hole 
in the test slide, and a second position allowing fluid to flow through the test slide. The 
second slide has fluid seals interposed between the second slide and the recess to block 
the fluid flow in the first position and allow the fluid flow through the test slide in the 
second position. 

[0016J The fluid seals on the second slide are preferable, but optionally, face seals, 
although axial seals can also be used. In one embodiment, the second slide has a 
cylindrical shape and the seals are axial seals located generally parallel to the flow path. 
[0017] Advantageously, the first test slide has a second port opening on an exterior side 
of the fitting and aligned with the recess and the second slide is removably inserted 
through the second port and into the second recess. The second slide can advantageously 
have a rectangular cross-sectional shape and if so the fluid seals can advantageously 
comprise face seals. 

[0018] In the preferred configuration, the second slide has a second hole therein with 
the first and second holes overlapping to allow fluid flow through the test slide in the 
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open position. The second slide has a second position in which the first and second holes 
do not overlap and the seals block fluid flow through the test slide. 
[0019] The fluid seals can comprise a first seal interposed between the first and second 
slides and surrounding the second hole to provide a fluid seal between the first and 
second slides around the second hole. The fluid seals can further comprise a first seal 
interposed between the first and second slides on opposing sides of the second slide and 
surrounding the second hole to provide a fluid seal between the first and second slides 
around the second hole. Advantageously, the fluid seals further comprise a second seal 
interposed between the first and second slides and surrounding the first seal. Moreover, 
the fluid seals preferably have a second seal interposed between the first and second 
slides on opposing sides of the second slide and surrounding the first seal. In one 
preferred configuration, the second seal has two sides that are substantially parallel. 
[0020] There is thus provided first means for sealing the internal periphery of the fitting 
defining the fluid flow path for fluid passage through the fitting, and means for blocking 
fluid flow through the fluid passage during use of the fitting. There is also provided 
second means for allowing fluid flow through the first means when in an open position 
and for blocking fluid flow through the first means in a closed position. 
[0021] The fitting can be made of different material than the test slide and pressure 
release slide, and in such cases it is advantageous to have the walls defining the fluid 
passage in the fitting formed in part by a non-metallic insert placed into an externally 
accessible recess in the pipe. The first means can cooperate with the insert to block flow 
through the fluid passage. The first means advantageously comprises the test slide 
having a hole therethrough. The second means advantageously comprises a slide moving 
within a recess in the first means or test slide, and the slide can either have a hole through 
which fluid flows when in the open position, or the movement of the slide can unblock 
the flow through the test slide. 

[0022] The above apparatus can further comprise an externally accessible fill port in 
fluid communication with the fluid passage through the fitting in order to pressurize the 
line or to introduce fluid into the line. 

[0023] There is also provided a method for pressure testing a pipe line having a fitting 
in fluid communication with the line in which the fitting has an externally accessible 
port. The method comprises placing a first slide into the fitting through the port to block 
fluid flow through the fitting and out the port. The first test slide has an internal recess 
with a first hole extending through the test slide and recess to allow fluid flow through 
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the first test slide. The method further comprises placing a second slide in the internal 
recess in a closed position to block fluid flow through the first slide and providing a fluid 
seal between the first and second slides to prevent fluid flow through the first slide. The 
line is then filled with fluid to pressure test the line. The test pressure is released by 
moving the second slide to unblock the fluid flow through the first slide. 
[00241 Preferably, the second slide blocks flow through the first hole, but alternatively 
the second slide can block flow out of the recess. Advantageously, the second slide has 
a second hole that is aligned with the first hole to allow fluid to flow through the first 
slide, and includes the further step of providing a fluid seal surrounding the aligned first 
and second holes. Further, the filling step can further comprise connecting a fluid source 
to an externally accessible port on the fitting that is in fluid communication with the 
portion of the line to be tested. 

[0025] In a further embodiment, the externally accessible port is formed by placing a 
non-metallic insert into a metallic fitting to provide a fluid tight seal between the fitting 
and the insert. The insert is provided with a recess therein that cooperates with the first 
slide to provide a fluid tight seal between the insert and the first slide. 
[0026] After the testing, the method preferably includes removing the first and second 
slides, and sealing the port by inserting a finish slide into the port. Preferably, but 
optionally, the fitting has walls defining a recess that cooperates with the first slide to 
block fluid flow through the fitting, and the finish slide has walls cooperating with that 
recess to provide a substantially smooth fluid flow path through the fitting at the location 
of the walls of the finish slide. 

[0027] The method also includes the steps of connecting at least one end of a pipe 
fitting having a fluid passage there through to a pipe line to define a fluid flow path along 
a longitudinal axis, and providing the fitting with an externally accessible port. A first 
slide having opposing faces is inserted through the port into the fitting to engage a 
sealing surface on at least one face of the slide with a surface in the fluid passage. The 
slide is sized and configured and the sealing surfaces are located to block the fluid 
passage sufficiently to allow pressure testing of the pipe line. T he first slide has an 
internal recess therein and has a first hole extending through the slide and internal recess 
with a second slide located within the internal and having seals cooperating with the first 
slide to block fluid flow through the first hole and first slide. The pipe line is then 
pressure tested. The method then moves the second slide within the recess so that a 
second hole in the second slide overlaps with at least a portion of the first hole to allow 
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fluid to flow between the first and second holes to relieve the test pressure in the line. 
The first slide is then removed. A third slide is then inserted through the port into the 
fitting and sealing the port with the third slide. The third slide is configured so it does 
not block flow through the fluid passage of the fitting. 

[0028] In this method the fitting advantageously has a recess extending about at least 
a portion of a circumference of the flow path, and the first slide preferably extends into 
the recess around the entire circumference to block the flow path. Further, the third slide 
advantageously has an opening therein defined by walls, with the opening being sized 
and located to cooperate with the recess in the fitting to block that recess and form a 
portion of the fluid passage when the third slide seals the port. Moreover, the method 
can optionally include permanently fastening the third slide to the port to prevent fluid 
passage through the port. The permanent sealing can include placing adhesive on the 
third slide, the finish slide, and adhering the port and at least a portion of the recess to 
the third slide. Moreover, the first slide can be made of a material different from the 
fitting and selected so the adhesive does not adhere to the first slide. The third slide is 
advantageously made of a material selected to be adhered to the fitting. 
[0029] The method can further include the optional steps of providing a fluid passage 
extending from outside to the inside of the fitting. In such cases, the fluid passage 
preferably has a first end accessible externally of the fitting and has a second end in fluid 
communication with the fluid passage of the fitting so that fluid can be introduced from 
an external source into the fluid passage inside the fitting. Preferably the fluid passage 
extends through a wall of the fitting, but optionally it could extend through the test slide 
[0030] The method optionally, but advantageously, further comprises providing the 
fitting with an internal boss around at least a portion of a circumference of the fluid 
passage so the boss extends radially inward toward the longitudinal axis and forms a 
recess in the boss. The fitting is advantageously connected to the pipe line by providing 
opposing ends of the fitting with female ends and inserting mating male ends of the 
pipeline into the female ends so the male ends abut the boss, the boss and male ends 
providing a substantially uniform diameter to the fluid passage through the fitting. 
[0031] The method preferably uses one of the first or test slides described herein, and 
also preferably uses one of the pressure release slides described herein. Such test slides 
are inserted into a port of a test fitting to block the fluid flow through the test fitting, the 
line is pressure tested, and the pressure is released by moving the second slide to allow 
fluid flow through the test slide. Preferably, the second slide has a hole therein that is 
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aligned with the first hole in the test slide in order to release the pressure, and still more 
preferably the second hole is surrounded by a first face seal. The first face seal is further 
surrounded by a second face seal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] These as well as other features of the present invention will become more 
apparent upon reference to the following detailed description and drawings in which like 
numbers refer to like parts throughout, and in which: 

[0033J Figure 1 shows an exploded view of a fitting, test slide and pressure release 
slide; 

[00341 Figure 2 shows a perspective view of the fitting of Figure 1 ; 

[0035] Figure 3 shows a top, plan view of the fitting of Figure 1 ; 

[0036] Figure 4 shows an end view of the fitting of Figure 1 taken along the flow path 

through the fitting of Figure 1 , with the opposing end view being a mirror image thereof; 

[0037] Figure 5 shows a side view of the fitting of Figure 1, with the opposing side 

view being a mirror image thereof; 

[0038] Figure 6 is a perspective of a test slide as shown in Figure 1 but without a 
pressure release slide; 

[0039] Figure 7 is a top plan view of the test slide of Figure 6, 
[0040] Figure 8 is a plan view of the test slide of Figure 6 taken along the flow path 
through the fitting of Figure 1, with the opposing view being a mirror image thereof; 
[00411 Figure 9 shows a plan, side view of the fitting and test slide of Figure 9, with 
the opposing side being a mirror image thereof; 

[0042] Figure 10 is a perspective view of the pressure release slide of Figure 1 ; 
[00431 Figure 1 1 shows an top view of the pressure release slide of Figure 10; 
[0044] Figure 12 shows a plan view of the pressure release slide of Figure 10 taken 
along the flow path through the fitting of Figure 1 , with the opposing view being a mirror 
image thereof; 

[0045] Figure 13 shows a plan, side view of the pressure release slide of Figure 10, 
with the opposing view being a mirror image thereof; 

[0046] Figure 1 4 shows an end view of the fitting of Figure 1 taken along the flow path 
through the fitting of Figure 1, with the test slide and pressure release slide in an open 
position; 

[0047] Figure 15 is a plan view of the test slide of Figure 1 with the pressure release 
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slide in an open position as in Figure 14; 

[0048] Figure 16 is a section view taken along line 16-16 of Figure 15; 
[0049] Figure 1 7 shows an end view of the test slide of Figure 1 taken along the flow 
path through the fitting of Figure 1, with the test slide and pressure release slide in a 
closed position; 

[0050] Figure 1 8 is a plan view of the test slide of Figure 1 with a pressure release slide 
in a closed position as in Figure 17; 

[0051] Figure 19 is a section view taken along line 18-18 of Figure 17; 

[0052] Figure 20 is a section view of the fitting of Figure 1 connected to pipes and is 

taken along section 20-20 of Figure 2; 

[0053] Figure 2 1 is a section view of the fitting of Figure 20 with a finish slide inserted 
in the fitting; 

[0054] Figure 22 is a section view of a fitting of Figure 1 that has end flanges with a 
test slide inserted in the fitting and is taken along the section 22-22 of Figure 23; 
[0055] Figure 23 is a section view of the fitting of Figure 22, taken along section 23-23 
of Figure 22; 

[0056] Figure 24 is a section view of a further embodiment of the fitting of Figure 1 
having a fluid fill port therein; 

[0057] Figure 25 is a section view of the fitting of Figure 25 taken along section 25-25 
of Figure 24; 

[0058] Figure 26 is a sectional view along section 23-23 of Figure 22 showing a further 
embodiment of a finish slide; 

[0059] Figure 27 is a top plan view of a further embodiment of the fitting of Figure 1 ; 
[0060] Figure 28 is an end view of the fitting of Figure 27; 
[0061] Figure 29 is a sectional view taken along section 29-29 of Figure 28; 
[0062] Figure 30 is a side view of the fitting of Figure 27 with the opposing side view 
being a mirror image thereof; 

[0063] Figure 3 1 is a sectional view taken along section 3 1-3 1 of Figure 30; 
[0064] Figure 32 is an edge end view of an insert for the fitting of Figure 26 with the 
opposing edge view being a mirror image thereof; 
[0065] Figure 33 is a top view of the insert of Figure 32; 

[0066] Figure 34 is a side view of the insert of Figure 23 taken along flow line 21 with 
the opposing side view being a mirror image thereof; 

[0067] Figure 35 is a sectional view taken along section 35-35 of Figure 34; 
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[0068] Figure 36 is a sectional view taken along section 36-36 of Figure 34; 
[0069] Figure 37 is a sectional view of a further embodiment of a test slide and 
pressure release slide of the type used in Figure 1 but in a closed position; and 
[0070] Figure 38 is a sectional view of a further embodiment of a test slide and 
pressure release slide of the type used in Figure 1 but in a closed position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0071] Referring to Figure 1-5,7 and 20, a main fitting 20 is provided for insertion into 
a pipe line, such as the water line of a house or building, or a sewage drain system, so as 
to allow fluid to flow through the fitting 20 and the line. The fitting 20 is shown as a 
straight fitting with a longitudinal axis 21 therethrough along the center of the flow path 
through the fitting, but the fitting could be of various shapes and types, including a Y- 
fitting, a clean out fitting, an elbow fitting, a reducing fitting, a narrowing fitting or an 
enlarging fitting. 

[0072] A first slide, referred to here as a test slide 22, can be removably inserted into 
the fitting 20 to provide a fluid tight seal with mating surfaces of the fitting 20 to allow 
pressure testing of the drain system upstream of the test slide 22. After testing is 
completed, but before removal of the test slide 22, a second slide, referred to as a 
pressure release slide 23, can be used to release pressure in the line. The pressure release 
slide 23 is received within the test slide 22 so there is a slide-within-a-slide. After testing 
is completed, the test slide 22 is removed and a second slide, referred to here as finish 
slide 24 (Fig. 21), is then inserted into the fitting 20 and secured to the fitting in order to 
prevent fluid from escaping the fitting 20. 

[0073] The fitting 20 has an opening or port 26 configured to sealingly receive test 
slide 22. The port 26 can have various shapes, but is shown with a rectangular opening 
or port 26 that extends through a wall 28 of the main fitting 20. The wall 28 has an 
exterior side 32 and an interior side 30 that are generally parallel and typically form a 
tube. The port 26 can be at various locations and orientations on the fitting 20, but is 
described here as being located on the top side of the fitting. The top refers to the 
upward direction that is away from the ground and opposing gravity while the bottom or 
downward direction refers to a direction toward the ground and along the direction of 
gravity. 

[0074] Referring to Figures 1-5 and 20, the port 26 opens into a recess 34 that extends 
around an inner circumference of the interior wall 30. The recess 34 is preferably formed 



-11- 



partially in wall 28 and partially in an optional boss 36 extending radially inward from 
the interior walls 30 toward centerline 21. The recess 34 could be formed entirely in 
either part, and the boss could be omitted. The recess 34 can have various shapes, but 
preferably has a rectangular cross-sectional shape with opposing and generally parallel 
walls 38a, 38b (Fig. 20). The recess forms a groove in the inside walls of the fitting 20 
extending away from the longitudinal axis 21, but opening toward the axis 21. When 
viewed along the longitudinal axis 21, the juncture of the recess 34 and the port 26 can 
be thought of as a circular recess 34 encircling the flow path, joined to a port 26 having 
a rectangular shape with a semi-circular cut-out at the location of the flow path and 
recess. When viewed along the path followed by the slides 22, 24 when they are inserted 
and removed, the rectangular-cross-sectioned port 26 has its smaller edges extending 
straight to a plane through the longitudinal axis 21 which plane is perpendicular to the 
path that the slides 22, 24, 23 travel. 

[0075] The recess 34 can be centered about centerline 21, but is preferably offset 
slightly in a direction away from port 26 so that it extends slightly further into the wall 
28 opposite the port in order to form a crescent shaped trap 39 (Fig. 20) to allow debris 
to collect in that portion of the recess. The trap 39 is formed by the space between the 
periphery of the test slide 22 and a radially outward wall defining the recess 34. Various 
shapes can be used for the trap 39, but offsetting the recess 34 from the centerline of the 
fitting 20 allows easy manufacture while providing a trap 39. The trap 39 is greater in 
size than any tolerances formed by manufacturing tolerances, misalignment tolerances 
and mis-fit tolerances. Advantageously it is about 1/32 of an inch or more greater than 
the accumulated tolerances mentioned above. 

[0076] If the intended orientation of the fitting 20 during use does not have the port 26 
vertically upward, then the location of the trap 39 can in some instances be changed so 
that it is in the lower portion of the fitting 20 to allow gravity to urge debris into the trap 
39. If the port 26 is located downward, then the trap 39 can be omitted. If the 
longitudinal axis of fitting 20 is vertical, then the trap location may not matter much. 
While the trap 39 can be omitted entirely even with the port 26 located vertically, it is 
preferably included in order to ensure the slides 22, 24 fit into the recess 34. 
[0077] The fitting 20 has opposing ends 40a, 40b. Preferably, but optionally, the 
opposing sides of the fitting adjacent to ends 40a, 40b each has a recess 42 (Fig. 20) to 
receive adhesive, as discussed later. 

[0078] The test slide 22 is inserted into the port 26 to block the fluid flow through the 
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passageway of the fitting 20 along flow path centerline 2 1 . The test slide provides a seal 
in the fitting 20 sufficient to permit pressure testing of the plumbing line. Pressure 
testing requirements can vary in terms of pressure, time and fluid used for testing. The 
test slide 22 has an exterior end forming a handle 44 adapted to be grasped by a tool or 
hand to insert the slide 22 into and pull it out of port 26. Figures 1, 6, 14 and 17 show 
one example of a handle configured to allow fingers to be inserted through the handle 
and gripped to move the test slide 22. The handle can extend laterally from the front, 
back, or sides of the test slide 22. Preferably, but optionally, the handle 44 extends in 
the same plane as the slide body 46 and is sized to allow a person's fingers to fit within 
the handle to withdraw it from the fitting 20. 

[00791 To relieve the test pressure after testing, the pressure release slide 23 is used. 
Referring to Figures 1, and 7-9, the test slide 22 has a slide body 46 configured to block 
the flow passage through fitting 20, preferably so that no fluid passes the slide 22, and 
at least sufficient to allow pressure testing of the pipe line. Advantageously, the test slide 
22 is of a different color than the fitting 20 in order to indicate that the test slide is in use. 
The test slide body 46 has opposing and generally parallel side walls or faces 48a, 48b 
(Fig. 9). For ease of reference, the upstream side of the slide 22 will be referred to as 
side 48a, and the downstream side during testing will be side 48b. 
[0080] The slide body 46 has seals located and configured to provide a fluid tight seal 
with fitting 20, preferably through cooperative sealing surfaces located in recess 34. 
Various seal types, locations and configurations can be used to achieve the sealing 
requirements. Preferably the seals prevent all leakage, although the testing requirements 
may vary and occasionally allow some small amount of leakage. Test pressures of about 
0-5 psi are common for testing household plumbing applications, with pressures of 13 
psi (about 30 foot head pressure) being used by some regulatory agencies. 
Advantageously the combination of the fitting 20, the test slide 22 and the pressure 
release slide 23 is designed to sustain higher internal fluid pressures, and can 
accommodate pressures of 23 psi minium for at least 15 minutes, or whatever other 
pressures and times are appropriate for testing. 

[0081] Referring to Figures 1, 6, 8 and 16 resilient, circular sealing surfaces 50a, 50b 
are advantageously provided on each of seal faces 48a, 48b. The sealing surfaces 50 can 
be formed integrally with the test slide 22, and molded simultaneously with the formation 
of the slide 22. When the test slide 22 is inserted completely into the fitting 20, the 
sealing surfaces 50 abut opposing side walls 38a, 38b (Fig. 20) of recess 34 to form a 
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circular seal around the entire circumference of fitting 20. This prevents fluid from 
leaking past the test slide 22 when the slide is fully inserted into the recess 34. 
[0082] Preferably, the sealing surfaces 50 comprise discrete O-ring seals 51a, 51b, 
seated in recesses formed in the slide faces 46a, 46b, or alternatively, formed in the walls 
38a, 38b of the recess 34. Figures 1, 6 and 8 show recesses in the slide faces to receive 
the O-ring seals 51. O-ring seals are described, but D-ring seals could also be used, as 
could rings with square cross-sections or sealing rings having other cross-sectional 
configurations. 

[0083] There are preferably two, opposing sealing surfaces 50a, 50b, located on 
opposing sides of slide 22. That allows the test slide 22 to be bi-laterally symmetric so 
that it can be inserted into the port 24 in either orientation and still seal well. If only one 
sealing surface 50 is used, the sealing surface is preferably on the upstream side of the 
slide body 46. The water pressure from the upstream side can sometimes compress a 
resilient seal on the downstream side sufficiently to cause leakage on the upstream seal 
5 1 a, so by placing a stiffer seal on the downstream side, or by omitting the downstream 
seal 51b entirely but providing abutting sealing surfaces, a substantially watertight seal 
can be maintained by the upstream side of the slide seal. The sealing surfaces 50 could 
optionally be formed on the walls 38a, 38b of recess 34 in boss 36. 
[0084] The opposing walls 38 and the opposing faces 46 were previously described as 
being generally parallel. The walls 38 and/or the faces 46 can be slightly tapered so that 
the insertion of the test slide 22 wedges the slide body 46 into the recess 34 to form a seal 
around the circumference of the fitting 20. Alternatively, the planes containing sealing 
surfaces 50 could be tapered to accomplish the same sealing result. This wedging effect 
to increase the sealing force is preferably used with sealing surfaces 50, but could be used 
without the presence of surfaces 50. 

[0085] The circumferential sealing surface 50 prevents leakage around the 
circumference of the fitting 20 when the test slide 22 is completely inserted into the 
fitting 20 and engages the entire periphery of recess 34. 

[0086] The slide body 46 contains recess 54 that contains pressure release slide 23, and 
preferably, but optionally, removably receives pressure release slide 23. The handle and 
recess can take various forms that allow the pressure release slide 23 to be inserted with 
the test slide 22, or after the test slide 22 is inserted into fitting 20. Preferably, the handle 
44 has an opening 56 aligned with the recess 54 so the pressure release slide can pass 
through the opening 56 and into the recess 54. The recess 54 and opening 44 are 
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preferably shaped to correspond to the cross-sectional shape of the pressure release slide 
23, and are shown in the figures as having a generally rectangular shape. As best seen 
in Figures 8, and 14-19, the hole 60 is not centered in the tubular passageway of the 
fitting 20. The hole 60 is slightly above the center of the fluid passageway. 
[0087] The test slide 22 has a flange 58 extending laterally from the test slide at the 
juncture of the handle 44 and the valve body 46. During use the flange 58 abuts the 
edges of the fitting 20 that form recess 26 into which the test slide 22 is inserted in order 
to limit the insertion of the test slide into the recess and fitting. This helps position the 
test slide 22 with respect to the flow path along axis 21 through the fitting and it helps 
to position the pressure release slide with respect to that flow path. 
[0088] The slide body 46 has a pressure release hole 60 extending therethrough along 
axis 21 (Fig. 1). The hole 60 is located on the slide body 46 so that it is within the fluid 
passageway formed by walls 28 of the fitting 20. The hole 60 is also located so that it 
extends through walls or sides 48 of the slide body 46 forming the recess 54 that receives 
the pressure release slide 23. Referring to Figures 1 and 10-13, the pressure release slide 
23 is shown. A handle 62 is provided to allow a person to grip the slide to insert and 
remove it from the recess 56 (Fig. 1) in test slide 22. The handle can take many forms, 
but is illustrated as rectangular opening in the otherwise generally planar pressure release 
slide 23. Two legs 64 extend between the handle 62 and a slide body 66. 
[0089] Preferably, but optionally, at least one of the sides of the slide 23 has a 
releasable lock 68 to lock the pressure release slide 23 in position relative to the test slide 
22. The releasable lock 68 can take various forms which provide releasable fastening of 
the pressure release slide 23 relative to the test slide 22, including various resilient 
members resiliently urged to engage and restrain the engaged parts, including detent 
mechanisms. The lock will be described with reference to a latch 68 that preferably, but 
optionally, takes the form of a leaf spring formed by a slot 70 (Fig. 12) cut along the 
length of one leg 64 so the latch 68 has one end integrally formed with or attached to the 
slide 23, and a free distal end that is resiliently urged away from the slide 23. The distal 
end is advantageously bent or formed to extend slightly away from the body or leg 64 of 
the pressure release slide. A latch 68 is shown formed on one side of the handle 62 and 
another on one leg 64. 

[0090] Referring to Figures 14-19, the distal end of the latch 68 can engage a part of 
the test slide 22 in order to restrain motion of the pressure release slide 23. The figures 
show the distal end of outwardly urged resilient latch 68 engaging an edge of the handle 
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44 on the test slide 22, adjacent the slot or recess 56 through which the slide 23 passes 
during use. By locating the releasable locks 68 on opposing sides of the pressure release 
slide 23 are at different positions along he length of the test slide 23, each latch 68 can 
position the slide 23 at a different position relative to test slide 22. There is thus 
provided means for locking the pressure release slide 23 in an open position relative to 
the first means, and means for locking the pressure release slide 23 in a closed position 
relative to the test slide 22. 

[0091] Referring again to Figures 1 and 10-13, the slide body 66 ofthe pressure release 
slide 23 defines a hole 72 that extends through the pressure release slide along an axis 
parallel to axis 21 (Fig. 1). The slide body 66 is configured to fit within the recesses 56, 
54 and to form a fluid tight seal within the recess 54 in the test slide 22. When moved 
into a first position the slide 23 blocks flow through the test slide 22, and when moved 
to a second position the slide 23 allows fluid flow through the test body. Fluid seals are 
provided to prevent fluid flow through the test slide in the closed position, and to prevent 
fluid leakage out the test slide 22 in the open position. The slide body 66 is sufficiently 
strong to block the flow of fluid except through opening 72. 

[0092] Various seals can be used. Preferably, a face seal is used in which the seal is in 
the plane ofthe slides 22, 23, and generally orthogonal to the flow path along axis 21. 
Thus, advantageously a first or small O-ring 74 encircles the opening 72 in a groove or 
recess 75 around the opening 72 in order to provide a fluid tight seal with the walls 46 
ofthe test slide 22. As seen in Figures 1, 16 and 19, there is an O-ring 74 (and groove 
75) on each side ofthe slide 23. The O-rings 74 engage walls 46 of the test slide 22 to 
provide a fluid tight seal when the O-ring 74 completely engages the walls ofthe test 
slide. 

[0093] A second, O-ring 76 encircles the first O-ring 74 and fits within a recess, 
preferably a groove 77 around the periphery of the slide body 66. The groove 77, and 
hence the O-ring are oval-shaped, like a racetrack that extends along generally straight 
sides ofthe slide 23. The ends ofthe groove 77 are rounded. The length of straight 
section of the O-ring seal 76 is sufficient to allow the pressure release slide 23 to be 
moved between the two positions (open & closed) reflected in Figures 14-19. As these 
fluid seals 74, 76 are on the slide body 46, they form face seals and are interposed 
between the pressure release slide 23 and the walls of the recess within the test slide 22. 
[0094] In a closed position reflected in Fig. 17-19, the hole 72 is positioned to block 
flow through the test slide 22 and pressure release slide 23. In this closed position 72, 
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60 do not overlap so the seals surrounding the holes prevent flow through the slides 22, 
23. The position is such that the first O-rings 72 sealingly engage the walls 48 of slide 
body 46 of the test slide 22 to block fluid flow through the hole 72. Fluid may enter the 
opening 60, but the second O-rings 76 sealingly engage the side walls 48 of the slide 
body 46 of the test slide 22 to prevent water from passing beyond the O-rings 74. The 
first O-ring 72 is enclosed within the second O-ring 74, but the O-ring 72 provides a fluid 
tight seal preventing fluid from passing through the hole 72. The latch 68b helps 
maintain this position. 

[0095] In the partially open position reflected in Figures. 14-16, the hole 72 is 
positioned so the hole 72 overlaps, and preferably aligns with hole 60 allowing fluid to 
pass through the holes in the test slide 22 and the pressure release slide 23. The position 
is such that the first O-rings 72 sealingly engage the walls 48 of slide body 46 of the test 
slide 22 around the hole 60. Fluid may enter the opening 60 and pass through the 
opening 72 to the other side of the test slide 22. The second O-rings 74 sealingly engage 
the side walls 48 of the slide body 46 of the test slide 22 to prevent water from passing 
beyond the O-rings 74, and provide a redundant seal in this position. 
[0096] The seals 74, 76 could comprise D-ring seals, or other sealing surfaces. The 
seals could be placed in grooves 75, 77, or the seals could be integrally molded to one 
or more of the respective slides 22, 23 or surfaces 48. Resilient seals on the downstream 
side of the slides 22, 23 could be omitted in order to avoid compression of those seals 
and potential leakage on the upstream side of the slides 22, 23. 
[0097] The distal end of the pressure release slide 23 is preferably, but optionally 
curved to mate with a correspondingly shaped end of the recess 54. Preferably, but 
optionally, a locking projection 78 extends from the distal end of the slide 23 a distance 
sufficient to engage a correspondingly located recess 79 (Fig. 18) in the fitting 20 in 
order to assist the pressure release slide 23 from moving axially along axis21 under the 
influence of the high water pressure experienced during testing. 
[0098] Referring to Figures 1, and 17-20, the operation of the test slide 22 is described. 
The fitting 20 is mated with at least one end 60 (Fig. 20) of a pipe in the pipe line. The 
ends 40a, 40b of the fitting 20 advantageously form female pipe sockets which are 
appropriately sized to receive the mating pipe ends 60 of the pipe line. Alternatively, the 
pipe end 60 could have female sockets and the ends 40 comprise male fittings. Further, 
ends 60 could be other types of fitting, adapters, or pipe ends which abut ends 40 and use 
other mechanisms to secure them in place. The ends 60 and ends 40 are mated and 
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joined in a sealing manner by any of a variety of known ways, such as cementing, 
soldering, threading, abutting, using packing rings, etc., as appropriate to the material of 
the parts being joined. Advantageously the pipe ends 60 and fitting 20 are both made of 
a polymer, such as ABS (acrylonitrile-butadiene-styrene) or PVC (polyvinyl chloride) 
plastic and can be adhesively bonded. The parts could be made of dissimilar material or 
of cast iron, and joined by other ways suitable for joining the materials selected, 
including threads using pipe thread sealing compounds or hub-less devices using clamps. 
[0099] The boss 36 that may optionally form part of recess 26 advantageously extends 
radially inward of the interior wall 30 of fitting 20 by an amount about the same as, and 
preferably slightly less than, the thickness of the wall of pipe end 60. The pipe end 60 
preferably abuts the side walls of the boss 36 and preferably forms a substantially 
cylindrical surface defining the flow path through the fitting 20. A joint forming a 
slightly recessed surface along the longitudinal length of the boss 36 is preferred over a 
slightly protruding surface, and ideally the surfaces are flush. If cement is used to join 
the parts, the recess 42 allows any excess cement to collect in the recess 42 and thereby 
avoid a cement bead forming on a portion of the interior of the fitting 20. Alternatively, 
the boss 36 may be omitted entirely, and recess 34 and associated walls 38 may be 
formed directly into the interior surface 30 of the fitting. Moreover, the boss 36 is 
helpful to use when the fitting has female ends as the boss limits the insertion depths and 
allows formation of a glue trap at recess 42, but the boss is optional. 
[0100] After at least one pipe end 60 is joined, if it is desired to pressure test the joined 
pipe line, then the test slide 22 is inserted into the port 26 so that the slide enters all 
portions of the recess 34 and the sealing surface 50 forms a seal around the 
circumference of the main fitting 20 to block flow through the fitting 20. The pressure 
release slide 23 is also inserted until it fully seats inside the test slide 22 to block fluid 
flow through the holes 60, 72. It may be inserted with the test slide 22, or after the test 
slide 22 is inserted and seated in the fitting 20. The pressure release slide 23, and is held 
in the closed position of Fig. 17-19 by latch 68b (Fig. 17). Fluid is then introduced into 
the line to test for leaks under pressure. The distal end of test slide 22 advantageously 
does not abut the bottom of recess 34, but preferably leaves a gap comprising trap 39 so 
that any debris in the fitting can be urged by gravity into the trap 39 and thus avoid 
interfering with proper fitting and sealing of the test slide 22. 

[0101] When the testing is completed, the pressure in the line is released by wholly or 
partially withdrawing the pressure release slide 23. The slide 23 is withdrawn from the 
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fitting 20 and test slide 22 until the holes 60, 72 align and that opens a small hole through 
which pressure can be relieved. To do so, the locking releasable lock 68 is released. For 
the latch-type locking mechanism shown, this release is achieved by pressing the latch 
toward the slide 23 until it fits through the recess 56. The open configuration is shown 
in Figures 14-16. The small opening formed by aligning holes 60, 72 helps reduce the 
likelihood that the high pressure in the line will force the pressure release slide 23 out of 
the fitting 20 where it may injure someone. Further, the latch 68a (Fig. 14) engages the 
handle 44 to help prevent the slide 23 from being violently expelled from the fitting by 
the pressure in the line. Advantageously, the latch 68 also positions the hole 72 so it 
aligns with the hole 60 to allow water to pass through the test slide 22. 
[0102] Because the holes 60, 72 are small, they are preferably located above the 
centerline of the fitting 20 so that equilibrium pressure is reached more quickly, without 
draining the entire line. Further, in the event that the pressure test needs to be repeated, 
the line is kept more full by locating the holes 60, 72 further above the centerline 21. 
Moreover, the hole 72 is preferably about the same size as the hole 60 so that there is 
uniform sealing adjacent the peripheries of both holes, and so there is no pressure 
imbalance on one side of the slide 23 or 22. 

[0103] After the line pressure is sufficiently relieved by the pressure release slide 23, 
the test slide 22 is removed from the port 26, releasing the remainder of the fluid from 
the line for draining or for use. As the test slide 22 is removed, the distal end of sealing 
surface 50 exits the recess 34 in the bottom of the boss 36 so that fluid in the line passes 
the test slide 22. When the top portion of the sealing surface 50 disengages the wall 38 
any resistance to fluid passage presented by sealing surface 50 at that location is lost. But 
since the pressure release slide 23 has released the pressure, there should be insufficient 
pressure to expel fluid out the recess 56 through which the slide 22 is withdrawn; 
[0104] In addition to providing resistance to passage of fluid past sealing surfaces 44, 
54 when they are engaged with wall 38, the sealing surfaces 44, 54 also provide 
resistance to movement of the test slide 22. This resistance helps prevent pressure in the 
fitting 20 from forcing the test slide 22 out of the port 26. 

[0105] Referring to Figures 1 and 14-20, advantageously the port 26 extends vertically 
from about the centerline 21 of the fitting 20 so that the largest diameter of sealing 
surface 50 abuts, or comes very close to, the end walls of the rectangular port 26. The 
walls 38 are illustrated as forming a rectangular shaped port 26. 
[0106] The flange 58 on handle 44 is preferably configured to be larger than the port 26. 
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The flange 58 is located to limit the maximum insertion of the test slide 22 into the port 
26 and to position the sealing surface 50 relative to the walls 38 to achieve a leak proof 
or leak resistant seal during pressure testing or use of the test slide 22. But there is an 
advantage if the flange 58 also extends beyond the port 26, because it then forms a 
barrier to any fluid squirting out the port 26 so the fluid is directed away from the hand 
of a person gripping handle 44 or 62. 

[0107] Further, extending from opposing ends of flange 64 are locking tabs 82 which 
are located to be placed adjacent to, and preferably to abut, flange 58. A wire, string, 
plastic or other flexible member can be wrapped around the locking tabs 82 and through 
handle 44, and/or 62 to fasten the parts together. Other locking mechanisms can be used, 
such as a resilient latch and a mating engaging surface, each located on opposing parts. 
An advantage of locking tabs 82 is that an inspector can fasten the parts with colored 
wire or plastic, and after a predetermined testing time can check to see if the plastic is 
disturbed, with any disruption in the connection of the locking tabs providing evidence 
of tampering during the testing. 

[0108] It is possible to place a seal intermediate the bottom of the flange 58 and the top, 
exterior surface defining the port 26. This would be a seal located perpendicular to the 
axis along which the slide 22 travels during its insertion and removal. Such a seal could 
comprise a groove on one of the flange 58 or top surface defining the port 26, along with 
a mating sealing ring placed in the groove. Any pressurized fluid will exert a force 
against flange 58 and that could urge the flange 58 away from the fitting 20 and reduce 
the effectiveness of any seal on the surface perpendicular to the travel of the test slide 22. 
[0109] Referring to Figures 20-21, the finish slide 24 will be described. The finish 
slide 24 is configured to fit within the recess 34 and allow fluid flow through both the 
finish slide 24 and the main fitting 20, while sealing the port 26. The finished slide thus 
has a slide body 86 having an opening 86 therein. The opening 86 advantageously 
corresponds in shape and size to the interior diameter of the boss 36 so that when the 
slide 24 is inserted into the recess 34, preferably, but optionally, a substantially 
cylindrical surface is formed having the same internal diameter as the boss 36. If the 
boss 36 has been omitted as previously discussed, this same cylindrical relationship is 
then formed between the opening 86 and the inside surface 30 of the fitting 20. 
[01 10] When the pipe ends 60 are inserted into the fitting 20 they advantageously have 
a uniform wall thickness which corresponds to the amount that the boss 36 extends into 
the interior of main fitting 20 so there is preferably, but optionally, a substantially 
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uniform diameter flow passage formed through fitting 20. As used in the description, 
"substantially" refers to dimensions varying about 15% or less of the thickness of the 
walls of pipes 60 or the walls 28, and preferably refers to dimensions varying less than 
10% of the wall thickness. This readily accommodates changes as might arise in 
misalignments and dimensional changes of manufacturing. Ideally, there are no 
protrusions or misalignments that would prevent the main fitting from meeting plumbing 
code requirements for drain, vent and waste lines, or for other applicable regulatory 
requirements such as for water lines. Those regulatory codes typically preclude 
protrusions or recesses that might collect debris in pipes and thereby lead to undesirable 
contamination or restriction of the fluid flow through the pipe line. 
[0111] The opening 86 is defined by walls 88 that are generally parallel to the 
longitudinal axis 21 and the interior surface 30 (Fig. 1) of wall 28. The thickness of the 
finish slide 24 along the longitudinal axis 21 is slightly less than the width of the 
corresponding portions of the recess 34 into which the slide 24 fits when installed. A 
close fit is desired, with some slight gap between adjacent parts being acceptable - 
depending on the type of fluid passing through the pipe line. Preferably, the fit is close 
enough so as to allow insertion of the finish slide into the recess with a thin layer of 
cement interposed between abutting surfaces so that the surfaces are bonded together to 
form a seal around the circumference of the fluid flowing through the slide 24 and 
through the fluid passage in the fitting 20. 

(0112] The finish slide 24 has a flanged exterior end 90 which is larger than the port 
26. The flanged end 90 is located relative to the opening 86 so as to limit the maximum 
insertion of the finish slide 24 into the port 26 and to position the walls 88 defining 
opening 86 in the slide 24 so that the opening 86 aligns with the interior of the passage 
through fitting 20. A rectangular sink 92 is formed in the flanged end 90. The sink 92 
has a long axis aligned with the long axis of the rectangular cross section of the slide 26, 
and is centrally located. The interior end of the sink 92 is preferably, but optionally, 
semicircular shaped and concentric with the opening 86. The sink 92 forms a recess that 
avoids material shrinkage and sinking of the surface as the molded slide 26 cools, and 
it also serves as a material saver. 

[0113] The flanged end 90 has a body portion 94 which extends into the top end of 
port 26 and which is preferably configured with dimensions slightly larger than those of 
the engaging portions of port 26 so as to form an interference fit and a tight seal when 
inserted into port 26. An interference fit of about 10-15 thousands of an inch is believed 
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suitable. The slight interference fit is small enough so that if the body portion is formed 
of a thermoplastic polymer (e.g., ABS, PVC, etc.) then the cement placed on one or both 
of the parts melts the polymer and the slight interference fit causes a wiping action with 
the abutting walls forming port 26 to ensure fluid-tight bonding of the body portion 94 
to the abutting walls forming port 26. 

[0114] The distal end of finish slide 24 preferably ends before abutting the wall 28, so 
as to leave trap 39 available to collect debris and avoid any blockage that might prevent 
slide 28 from aligning the opening 86 with the interior of the passage through the fitting 
20 as needed. The finish slide 24 is preferably bilaterally symmetric so that it can be 
inserted into the port 26 and form a sealing engagement in either of two orientations. 
[0115] The finish slide 24 is preferably but optionally, also provides a preconfigured 
flow surface on the inside of the fitting. The preconfigured flow surface is preferably 
shaped so that the interior flow passage of the fitting reduces the collection of debris 
from the fluid flowing through the fitting during use of the plumbing line. 
Advantageously it provides a substantially continuous surface with no substantial 
recesses, cavities or protrusions, and especially provides a surface lacking such 
discontinuities as would be prohibited under plumbing codes for such pipe lines. 
[01 16] The use of the finish slide 24 will now be described. After pressure testing is 
completed, the test slide 22 and its pressure release slide 23 are removed and replaced 
with the finish slide 24. Advantageously, an adhesive is interposed between the surfaces 
of the finish slide 24 and the portions of the recess 34 and port 26 which will abut, so as 
to form a permanent connection, and to ensure a fluid tight connection. This can be 
achieved by placing an adhesive on the abutting surfaces of one or both of the slide 24 
and the inside periphery of port 26, and then inserting the slide 24 into the port 26. 
Advantageously the adhesive is placed on the generally vertical walls of the upper 
portion 94 of slide 24 that abut walls 38 of the port 26 so that an adhesive joint is formed 
vertically. Advantageously the adhesive is also placed on the generally horizontal 
surfaces of the underside of flange end 90 so that an adhesive joint is also formed 
horizontally. Thus, the finished flange is adhered to the fitting 20 along two generally 
perpendicular axes. Advantageously, the finish slide 24 has the same color as the fitting 
20 so that a visual inspection can determine the finish slide is being used. 
[0117] Acceptable results may be obtained by applying the adhesive to fewer surfaces. 
Alternatively, but less preferably, the adhesive can be omitted and other sealing and 
fastening mechanisms used to ensure the assembly of the fitting 20 and the finish slide 
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24 does not leak and the finish slide is not inadvertently removed. Such mechanisms 
could include an interference fit, O-rings, threaded fasteners such as screws joining the 
parts, latches extending between the fitting 20 and slide 24, flexible or rigid connections 
with opposing ends fastened to the slide 24 and fitting 20, and a variety of other 
mechanisms. 

[01 18] If the fitting 20 is made of a thermoplastic polymer (e.g., PVC, ABS, etc.), then 
the test slide 22 is preferably in place when the fitting 20 is bonded to any of the adjacent 
pipe line 60 in order to avoid any overflow of bonding adhesive from entering the recess 
34 and inhibiting later entrance of the slides 22, 24 into and out of that recess. 
Preferably, the main fitting 20 is made of PVC or ABS, with the finish slide 24 being 
made of the same material as the fitting 20 to make the adhesive bonding to the fitting 
20 easier. On the other hand, the test slide 22 is preferably made of a material different 
from the fitting 20, and preferably is made of a polymer such as EPDM or a 
fluoroelastomer that will not adhere to the fitting 20 with common pipe cements. This 
helps avoid accidentally gluing the test slide 22 in place instead of the finished slide 24. 
Other potentially suitable materials for test slide 22 include propylene rubber, Teflon, 
silicon rubber, or TPE (thermo-plastic elastomer). The slides 22, 23, 24 can be cast, 
machined, injection molded, compression molded or blow molded, depending on the 
materials used. Injection molded elastomers are believed preferable. 
[0119] While the test slide 22, pressure release slide 23 and finish slide 24 are 
preferably molded integrally of a single material with the various sealing surfaces 50 or 
recesses for receiving various sealing rings, one or more of them can also be molded 
around an insert of metal or other material to provide additional strength and rigidity. 
This molding over a strengthening frame or insert can be particularly useful as it allows 
the exterior mating surfaces of the test slide 22 to be made of a resilient material that may 
readily form a good seal with the abutting surfaces of the port 26 and recess 34. An 
EPDM material compression molded onto a steel insert is believed suitable, as is a TPE 
material overmolded onto a molded nylon insert. Further, the fitting 20, test slide 22, 
pressure release slide 23 and finish slide 24 could be made of metal, and if so the fitting 
is preferably made of cast iron. 

[0120] The main fitting 20 is preferably injection molded of a polymer and used with 
pipes of the same or similar material. The fitting 20 could be made by other means. 
Referring to Figures 23-24, the main fitting 20 can also be used with pipes of different 
material, such as cast iron pipes 60, and the fitting 20 could be made of metal suitable 
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for use in the particular pipe line involved. If dissimilar materials are used the pipes can 
be joined and sealed in various ways. For example, couplings can be inserted inside or 
enclosed around the abutting end of the pipes and/or fittings so the coupling extends 
across the abutting ends, held in place by hose-clamps. 

[0121] In some cases, the pipes 60 may have flanged ends 93 . A tubular insert 94 can 
be inserted into the end of the main fitting 20 to be joined to the cast iron pipe 60. The 
insert 94 is preferably, but optionally glued in place into fitting 20. The inner diameter 
of the tubular insert 94 is selected to be about the same as, or slightly larger than the 
inner diameter of pipe 60. The inner diameter of boss 36 and inner walls 88 defining 
opening 86 are about the same as, or slightly larger than the inner diameter of tubular 
insert 94. That construction provides a slightly larger diameter flow passage through the 
main fitting 20, which helps avoid the collection of debris. Advantageously there are no 
reduced diameters or protrusions into the flow path of fluid flowing through the main 
fitting 20 as would encourage the accumulation of debris. 

[0122] The tubular insert 94 provides a larger abutting surface area for joining to the 
flanged end of pipe 60. They may be joined and sealed against leakage by methods 
common to the plumbing practice, such as tubular rubber or polymer couplings and band 
clamps. 

[0123] Figures 22-23 show a further embodiment of this invention in which a fill drain 
is provided in which a fluid passage 96 extends from outside the fitting 20 to be placed 
in fluid communication with the fluid passage through fitting 20. The fluid passage 96 
can be achieved many ways. The fluid passage 96 can be placed is in fluid 
communication with a pressurizing fitting or pressurizing connection 102 for coupling 
a source of pressurizing fluid to the fluid passage inside the fitting 20. A second, inlet 
end 104 of the fluid passage 96 is advantageously adapted to connect to a pressurized 
water supply, such as a garden hose connected to a municipal water supply. The 
connection is advantageously achieved by making the fluid connection 102 a threaded 
fitting connected to inlet end 104 and configured to receive the end of a garden hose. 
Either a male or female fitting may be selected, depending on the ease of manufacture 
and whether or not it is deemed acceptable to require the plumber to carry special- 
purpose hoses or adapters. 

[0124] The fluid passage 96 comprises a fill and drain port 1 1 1 formed in fitting 20, 
preferably located to either side of recess 34 and preferably radially outward of the 
longitudinal axis 21 of fitting 20. The port 111 provides an opening extending from 
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outside the fitting 20 to the inside of the fitting. The coupling 102 allows a fluid line to 
be coupled to the port. The coupling 102 is preferably configured to receive a garden 
hose is preferred, as discussed above, but other sizes and shapes could be used. 
[0125] The port 1 1 1 allows a water or air supply to be connected to the fitting 20 so 
that pressurized water or air can be introduced into the upstream side of the pipe line 
being tested. When finished, the pressure is released by at least partially removing the 
pressure release slide 23 and/or test slide 22, or optionally by allowing drainage through 
the port 111. A cap or plug is then applied to the port 1 1 1 to reseal the pipe line. For 
pressure testing the pipe line, the pressuring fluid need not be connected to the fitting 20, 
but could be connected to other portions of the pipe line through various means known 
to those skilled in the art. Preferably though, the pressurizing fluid is provided through 
the fitting 20. 

[0126] In order to avoid interference with any pipe which may be inserted into the ends 
40 of fitting 20, and depending on the type of pipe application intended, this 
configuration may require that the fitting 20 be made asymmetrical, extending features 
of the fitting 20 to a greater degree on the side where drain port 1 1 1 is located so that any 
joining ends of the pipe line do not abut the coupling or port 111. The port is 
advantageously formed through the boss 36 if the boss is present. The port 1 1 1 is 
preferably located in the same angular orientation as port 26, with respect to the 
longitudinal axis of the fitting 20, so that a plane through the longitudinal axis 21 passes 
through a central axis of both the port 26 and the port 111. But other locations could be 
used, and the port 1 1 1 in Figures 24-25 extends at a right angle relative to the port 26. 
If the port 1 1 1 is formed on the vertically bottom side of the fitting 20 when installed, the 
port 1 1 1 could be used to drain the line after testing. As mentioned, when testing is 
completed, a cap or plug (not shown) is installed onto at least one of the coupling 102 
and port 1 1 1 to seal the port. A permanent adhesive is preferably used to permanently 
seal the port and prevent removal of the cap or plug and un-sealing of the port, but this 
is optional. 

[0127] Referring to Figure 26, a further embodiment is shown in which the finish slide 
lacks any distal portion completely defining a circular opening 86, or entirely omitting 
opening 86. There is thus shown a cap 120 having a flanged end 90 as previously 
described on finish slide 22. The cap 120 also has body portion 94 as previously 
described. Advantageously the cap 120 terminates after the body portion 94. This leaves 
the remainder of the port 26 and recess 34 open and results in a fluid passage that is not 
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smooth and not continuous. Thus, preferably, but optionally, at least some portions of 
the distal body defining opening 86 could be included to form a continuous flow surface 
over the location of the recess 34. The main purpose of the cap 120 is to seal the port 26 
while not necessarily filling or covering all of the recess 34, and the body portion 94 can 
achieve that seal when it is glued to the walls defining port 26. 
[0128] A secondary and optional use of the cap 120 is to fill a portion of the port 26 
and/or recess 34 intermediate the longitudinal axis 2 1 and the body portion 94 to provide 
a smoother flow path to that portion of the fluid passage by providing a substantially 
continuous surface with not substantial recesses, cavities or protrusions, and especially 
lacking such discontinuities as would be prohibited under plumbing codes for such pipe 
lines. 

[0129] Preferably, but optionally, a slightly raised sealing surface 122 extends around 
the distal end of body portion and is located to engage the walls defining port 26. A seal 
height of 10-15 thousandths of an inch is believed sufficient for the sealing surfaces 122. 
The sealing surface 122 allows a temporary seal in the event it is needed before 
permanently fastening the cap 120 to fitting 20 to seal port 26. The distal end of cap 120 
advantageously terminates with body portion 94, but the distal end can also be 
constructed to extend into a portion of the recess 34 and form a smooth surface across 
the recess as in finish slide 24. Preferably the distal end of the cap 120 does not extend 
beyond the middle of the flow passage through the fitting 20. That leaves a portion of 
recess 34 open, and leaves the trap 39 open if the recess is formed to contain a trap 39. 
[0130] Advantageously locking tabs 82 extend from the cap 120 to align with locking 
tabs 67 on the fitting 20. A fastener can connect to the tabs 82 in order to indicate that 
the cap 120 and/or entire finish slide 24 is locked into position. 
[0131] Referring to Figures 27-3 1 , a further embodiment of this invention is shown in 
which the previously described fitting 20 comprises a modified fitting 220 (Figs. 32-37) 
that is optionally, but typically, made of metal, such as cast iron. An insert 221 is placed 
into the fitting 220, with the insert 221 being configured to hold the test slide 22 and 
finish slide 24. 

[0132] The fitting 220 has a fluid passage extending therethrough along centerline 21 
with the fluid passage defined by walls 28 of the fitting 220. An exteriorly accessible 
opening or port 226 opens into a recess 234 that is generally orthogonal to the 
longitudinal axis 21 and the fluid flow path. The recess 234 extends around the 
periphery of the fluid flow path through the fitting 220. As shown, it comprises a 
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generally rectangular opening at the port 226. Flanges 282 are formed at opposing ends 
of the fitting 220, the flanges preferably extending away from centerline 21. 
[0133] Referring to Figures 32-36, the insert 22 1 has an exterior surface configured to 
correspond with the recess 234. Seals 250 are provided on opposing faces of insert 234 
to engage walls forming the recess 234 in a sealing engagement around an opening 272 
corresponding to the location of the flow path through the fitting 220 when the insert 221 
is seated in the recess 234. As illustrated, the opening 272 comprises a circular opening 
extending through the insert 22 1 . The insert 22 1 has an internal cavity formed by a port 
26 that opens into recess 34 defined by walls 38 as previously described. A trap 39 
preferably is provided, as previously described. 

[0134] The insert 22 1 is preferably made of plastic and is configured so that it can be 
inserted into the recess 234 of the cast iron fitting 220 in order to allow the previously 
described slides 22, 24, and variations thereof, to be used with cast iron pipe lines 60. 
The end flanges 282 can be joined to correspondingly shaped end flanges on cast iron 
pipe lines 60 by radial compression clamps, such as hose clamps, with a sealing sheath 
or cylindrical sealing material interposed between the clamp on the one side, and the 
fittings and pipes on the other side. 

[0135] The insert 221 is preferably of a softer material than the fitting 220 so that the 
insert 221 can be press fit into the recess 234 to not only hold the insert in place, but to 
form a fluid tight seal. As mentioned, the insert is preferably of plastic, and as such 
could be press-fit into a cast-iron fitting 220, or over-molded to the fitting 220. A plastic 
insert 221 could be glued in place, ultrasonically bonded in place, or a gasket inserted 
around port 226 as needed to prevent leakage. 

[0136] The insert 221 could be of metal, such as cast iron, or other material compatible 
with the fitting 220. If made of metal, the insert 221 is preferably of a softer material 
than the fitting 220, such as brass, aluminum, copper, so that the fitting can be press fit 
into the recess 234. Advantageously, the insert 221 forms a fluid tight seal with the 
recess 234 so no fluid leaks out of the juncture between the insert 221 and fitting 220. 
Adhesives or sealants can be used as appropriate. The insert 22 1 preferably has flanges 
or locking tabs 82 as previously described in order to allow the insert 22 1 to be positively 
fastened to test slide 22 or finish slide 24 as previously described. 
[0137] While the insert 221 is preferably press-fit into the recess 234, a positive 
fastening device could be used. Thus, flanges could be provided on one or both of the 
insert 221 and fitting 220, with bolts, wire, spring locks, or other fastening mechanisms 
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being used to positively fasten the parts together. Further, the insert preferably has 
locking tabs 82 adjacent port 26 for use in fastening to slides 22, 24 or 23 as previously 
described. 

[0138] There is thus advantageously provided a non-removable insert 221 configured 
to be placed in a recess 234 in a fitting 220 to define a flow path through the fitting and 
insert. The insert 221 in turn has an exteriorly accessible access port 26 through which 
test and finish slides 22, 24 can be inserted to block the flow path through the fitting 220. 
Once installed, the insert 221 effectively becomes part of the fitting 220. The finish slide 
24 can be fastened to the insert 22 1 as previously described, and the test slide 22 can be 
used with the insert 22 1 as previously described. For ease of illustration the portions of 
the insert 221 that mate with the test slide 22, finish slide 24, and pipe line 60 are not 
described in detail, but it is understood that the various features previously described 
could be used with the insert 221. 

[0139] Referring to Figures 37-38, a further embodiment of the test slide 22 and 
pressure release slide 23 are shown. A test slide 22 has walls 48a, 48b defining an 
internal recess within which the pressure release slide 23 moves. Holes 60 are formed 
in each opposing wall 48a, 48b, but the hole in each wall is not aligned. The hole 60 in 
the downstream wall 48b is offset toward the bottom of the flow channel through the 
fitting 20 (Fig. 1). The pressure release slide 23 has no hole in it. Instead, it has two 
seals 277 sealingly engaging the walls 48 of the recess within which the slide 23 moves 
so that when the seals 277 are on opposing sides of the opening 60 on the upstream side 
of the test slide 22 (Fig. 32) , no fluid flows through the test slide, and when the seals 277 
are on the same side of the upstream hole 60 (Fig. 33), fluid flows through the test slide 
22. 

[0140] This flow can be achieved various ways, but preferably the seals 277 comprise 
axial seals that encircle the pressure release slide 23 in a plane that is generally 
perpendicular to the flow of fluid through the fitting (Fig. 2) and generally parallel to the 
axis 21 (Fig. 2). In this embodiment, the recess in the test slide 22 within which the 
pressure release slide moves is preferably cylindrical in cross-sectional shape, and the 
pressure release slide 23 is preferably cylindrical in shape so O-ring seals 277 can be 
placed over the round exteriors and form fluid tight seals. A rectangular cross-sectional 
shape can be used for the slide 23 and the recess within which it moves, but that shape 
is harder to seal than a cylindrical, plunger type slide 23 and a mating cylindrical recess. 
In the depicted embodiment, there are two axial seals 277 encircling the slide 23, but 



-28- 



more seals could be used to ensure a fluid tight assembly. 

[0141] Further, face seals located in the plane in which the slide 23 moves, could also 
be used instead of axial seals, with the fluid flowing below the slide 23 when it is moved 
to unseal the hole 60 on the upstream side. If face seals are used, the holes 60 could be 
aligned. But when axial seals are used fluid can fill the space between two adjacent seals 
277 so the holes 60 on the upstream and downstream sides of the test slide 22 must be 
mis-aligned. The mis-alignment of holes 60 preferably has the downstream hole 60 
lower than the upstream hole 60 so that gravity will cause the fluid to flow through the 
test slide 22. 

[0142] As reflected by Figures 37-38, the pressure release slide 23 can take various 
shapes, as can the mating portion of the test slide 22 which cooperates with the slide 23 
to open and close hole(s) 60 to release the pressure on the upstream side of the fitting 20. 
The above described embodiments have the pressure release slide 23 supported and 
sealed on both the upstream and downstream sides of the slide 23, but a seal could be 
used on only one side, either the upstream or the downstream side. Further, while the 
pressure release slide 23 is shown enclosed within the recess in the test slide 22, the 
recess could be open on the downstream side if only one face (the upstream face) of the 
slide 23 is sealed. The pressure release slide 23 has either an opening 60 to allow fluid 
flow through the slide 23 and test slide 22, or it is configured and located so that fluid 
flows around the slide 23 in the open position while flow is blocked in the closed 
position. 

[0143] The recess 34 in the fitting cooperates with the insert 221 and test slide 22 to 
provide a means for sealing fluid flow through the test slide. Further, th e various seals 
5 1 76 and 277 provide means for sealing the internal periphery of the fitting and test slide 
22 and blocking fluid flow through the fluid passage of the fitting 20 during use of the 
fitting. The seals 74, 76, 221 in cooperation with a changed position of the pressure 
release slide 23 also provide second means for allowing fluid flow through the first 
means when in an open position and for blocking fluid flow through the first means in 
a closed position. 

[0144] The above description is given in relation to a pipe line of the type used in the 
water supply or drainage system of homes, apartments and other buildings. But the 
apparatus and method are applicable to any tube through which a fluid passes, where 
fluid includes gases, liquids, or combinations thereof, or solids entrained in gases or 
liquids, or combinations thereof, and the reference to pipe lines is to be read broadly to 
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encompass such tubes and various applications unless stated or described otherwise. 
[0145] The above description is given by way of example, and not limitation. Given 
the above disclosure, one skilled in the art could devise variations that are within the 
scope and spirit of the invention, including various ways of configuring the slides and 
sealing the slides to the fitting. Further, the various features of this invention can be used 
alone, or in varying combinations with each other and are not intended to be limited to 
the specific combination described herein. Thus, the invention is not to be limited by the 
illustrated embodiments but is to be defined by the following claims when read in the 
broadest reasonable manner to preserve the validity of the claims. 



